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About this document 
This document was prepared on behalf of the Secretariat to the Health Evidence Expert 
Group by the Centre for Public Health, Liverpool John Moore University. The Health 
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social impacts of alcohol consumption mapped against the terms of reference of the Health 
Evidence Expert Group. The interpretation, analysis and views expressed are those of the 
authors (Lisa Jones and Mark Bellis) and not necessarily those of the Health Evidence 
Expert Group. 
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Background to the review of alcohol guidelines 
Previous guidelines 
Sensible Drinking guidelines (1987) 
Drinking less than 21 units per week by men and less than 14 units per week by women was 
unlikely to damage health. (One units of alcohol being defined as 8g or 10ml of pure alcohol). 
Sensible Drinking guidelines (1995) 
In 1994, the Government announced that the 1987 guidelines would be reviewed in light of 
evidence indicating that alcohol consumption might provide protection from coronary heart disease 
(CHD).1 An Inter-Departmental Working Group was established to consider the evidence and the 
main findings were as follows: 
 They wished to move away from weekly drinking to enable people to set daily benchmarks 
and account for the harms associated with heavy episodic drinking. 
 Men were advised that regular consumption of between 3 to 4 units per day would not 
accrue significant health risk, and women, regular consumption of between 2 to 3 units was 
advised. Consistently drinking more than the respective maximums (4 or more units a day 
for men and 3 or more units a day for women) was not advised as a ‘sensible drinking level’ 
because of the progressive health risk it carried. The maximum health advantages for men 
and women were thought to lie between drinking 1 and 2 units per day. 
 However, sensible drinking guidelines are not appropriate to those aged under 16 and after 
an episode of heavy drinking, individuals should refrain from drinking for two days to allow 
physiological recovery. There are a number of occasions where individuals should be 
advised not to drink: before/during driving; before or during active sport (especially 
swimming); before using machinery, electrical equipment or ladders; before/during working 
and when taking medication (where alcohol is contraindicated).  
 Middle-aged or elderly men and post-menopausal women may wish to consider the 
possibility that light drinking could benefit their health. 
Review of guidelines in 2012 
In January 2012, the House of Commons Science and Technology Committee published an inquiry 
examining the evidence base for alcohol advice in order to assess whether the guidelines needed to 
be updated.2 The inquiry, which received submissions from a range of stakeholders, noted a 
number of concerns from experts in relation to the 1995 guidelines, in particular that:  
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 The move to daily drinking limits could have appeared to endorse daily drinking; with the 
suggestion that many people may not be aware that the advice was framed in terms of 
regular drinking. 
 More recent analyses have questioned the robustness of the evidence related to the health 
benefits of alcohol consumption; the primary rationale for the shift to daily guidelines. 
 
The report by the House of Commons Science and Technology Committee said that they were 
disappointed by the lack of a review of the evidence since 1995 and that concerns about the current 
Government guidelines indicated that a thorough review of the evidence would be worthwhile and 
timely and would increase public confidence in the guidelines. Thus, the UK Chief Medical Officers 
(CMOs) have established two expert working groups to review the evidence and develop joint UK 
wide alcohol guidelines. The Health Evidence Expert Working Group has been asked to consider: (i) 
the science around the effects of alcohol on health and to agree assessments of risk associated 
with various levels of alcohol consumption and, if possible, with different patterns of consumption; (ii) 
whether the evidence suggests that current alcohol guidelines should be revised; and (iii) the 
evidence in terms of a life-course approach, building on current guidelines for young people and 
pregnancy, and to examine the possibility of different guidance for different age groups. 
Development of low risk drinking guidelines 
Internationally, the development of new national guidelines has most recently been undertaken in 
Australia and Canada.3,4 Development of both guidelines was based on comprehensive reviews of 
published evidence but different approaches were used to derive the recommended low risk levels 
of consumption. A summary of both guidelines is presented in Appendix 1. 
The Australian guidelines are based on the absolute risk of acute and chronic outcomes and daily 
drinking levels were estimated which would increase lifetime risk of death, injury or chronic illness 
by more than 1 in 100.5 The Canadian guidelines were mainly based on a relative risk approach and 
show how different levels of consumption change pre-existing levels of risk.6 Estimates of daily 
levels of average alcohol intake and their risk relationship with a range of diseases and injuries 
compared to lifetime abstention were developed.3 The overall risk of experiencing an increased risk 
of premature death was identified from comprehensive reviews and meta-analyses that summarised 
the risk of all-cause mortality, again in comparison to lifetime abstention. Risk of premature death 
was used as one way of estimating the point at which the potential risks and benefits balanced each 
other out.3 Dawson has argued that drinking guidelines should reflect relative levels of risk; thus 
focusing on “that proportion of risk that is attributable directly to alcohol consumption and not on the 
proportions that reflect social and biological influences”.7 
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Research questions 
The Health Evidence Expert Working Group has been asked to consider:  
 The science around the effects of alcohol on health and to agree assessments of risk 
associated with various levels of alcohol consumption and, if possible, with different patterns 
of consumption; 
 Whether the evidence suggests that current alcohol guidelines should be revised; and 
 The evidence in terms of a life-course approach, building on current guidelines for young 
people and pregnancy, and to examine the possibility of different guidance for different age 
groups. 
Based on the Expert Working Group’s terms of reference the following key research questions were 
developed: 
1) What are the health consequences arising from regular consumption of alcohol? 
a) How do the risks of alcohol change with different levels consumption? Is it possible to assign 
different degrees of risk (e.g. lower risk, higher risk) to particular levels of alcohol 
consumption? 
b) What are the impacts, if any, of having alcohol free days (zero consumption) within a pattern 
of regular alcohol consumption? 
2) What are the health consequences arising from heavy or episodic ‘binge’ drinking of alcohol? 
3) What are the beneficial effects, if any, of low to moderate consumption of alcohol? 
4) What are the effects, both beneficial and harmful, of alcohol consumption on social and 
individual well-being? 
5) Are there any changes in the direction, form or strength of the evidence for health and social 
impacts of alcohol consumption since the 1995 guidelines? 
6) Are there any changes in the direction, form or strength of the evidence on alcohol and 
pregnancy since the 2008 NICE review? 
7) Are there any changes in the direction, form or strength of the evidence on young people and 
alcohol since the 2009 CMO for England’s guidance? 
As a background, and to provide context to, the international evidence discussed in this report, 
Appendix 2 provides a summary of how much people in the UK drink. 
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1 What are the health consequences arising from regular consumption 
of alcohol? 
Globally alcohol represents the fifth largest single cause of premature mortality, loss of health and 
disability.8 In 2010, alcohol use resulted in 2.7 million deaths and accounted for around 4% of global 
disability-adjusted life years (DALYs*).8 In the UK, alcohol use is one of the top 5 leading risk factors, 
with a substantial fraction of the burden of disease falling on those younger than 55 years.9 
Epidemiological studies provide empirical evidence that these adverse impacts of alcohol result 
from its combined relationships with a wide range of health harms.10 
There is clear and consistent evidence from epidemiological studies that alcohol consumption is 
associated with the development of a number of diseases and health problems (see Appendix 3 for 
considerations regarding the evidence). Where sufficiently reliable studies are available, 
methodological developments have further enabled the relationship between alcohol consumption 
and disease to be characterised, with the dose-response relationship for some conditions 
characterised as linear (i.e. all levels of alcohol consumption are associated with an increased risk 
of harm). For other conditions, including ischaemic stroke, ischaemic heart disease and type II 
diabetes, U- and J-shaped relationships have been described, indicating a beneficial effect of 
alcohol at some levels of consumption (see Section 3) and a detrimental effect at others. Sufficient 
good quality evidence of an association with average volume of alcohol consumption and a number 
of diseases and health problems is available;10 a summary of these disease and health problems 
and their risk relationship with alcohol consumption is summarised in Table 1. Alcohol consumption 
is also strongly associated with a range of acute consequences, including both intentional and 
unintentional injury, and most notably traffic accidents. As well as the impact of average 
consumption on the risk of injury, the proportion of heavy or binge drinking occasions in the overall 
volume of drinking (see Section 2), the physical and social availability of alcohol and drinking 
context play a role. 
There are other conditions for which currently, sufficient evidence of an association with alcohol 
consumption has yet to be established, but that have been explored in published systematic reviews 
and meta-analyses. These conditions include: HIV/AIDS (for which there is sufficient evidence of an 
association between alcohol consumption and the course of disease but not on incidence);11 
stomach cancer;12,13 lung cancer;12,14 prostate cancer;12,15 endometrial cancer;16 bladder cancer;17,18 
nasopharyngeal carcinoma;19 renal cell carcinoma;20,21 Hodgkin lymphoma;22 pancreatic cancer;23 
epithelial ovarian cancer;24 Alzheimer’s disease and other dementias;25 age-related macular 
degeneration;26 psoriasis;27 and osteoporotic fracture.28  
                                                
* The DALY is a summary measure used to give an indication of the burden of disease. One DALY represents 
the loss of the equivalent of one year of full health. 
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Table 1. Summary of risk relationship between alcohol consumption and conditions with sufficient evidence of an association 
Condition Risk relationshipa based on average volume of consumptionb per day Source(s) 
Tuberculosis  Threshold; harmful effects >5 units or diagnosis of alcoholism Lönnroth et al., 200829 
Oral and pharyngeal cancer  Monotonic; harmful effects >0 units Corrao et al., 2004;30 Tramacere et al., 2010a 
Oesophageal cancer  Monotonic; harmful effects >0 units Corrao et al., 2004;30 Islami et al., 201131 
Colorectal cancer  Monotonic; harmful effects >0 units Corrao et al., 2004;30 Fedirko et al., 2011 
Liver cancer  Monotonic; harmful effects >0 units Corrao et al., 200430 
Laryngeal cancer  Monotonic; harmful effects >0 units Corrao et al., 2004;30 Islami et al., 201032 
Female breast cancer  Monotonic; harmful effects >0 units Key et al., 2006;
33 Collaborative Group on Hormonal 
Factors in Breast Cancer, 200234 
Type II diabetes  Males: U-shaped; nadir 3 units; reversion point 7.5 units. Females: U-shaped; nadir 3 units; reversion point 6 units Baliunas et al., 2010
35 
Epilepsy  Monotonic; harmful effects >0 units Samokhvalov et al., 201036 
Hypertensive heart disease  Males: Monotonic; harmful effects >0 units. Females: J-shaped; nadir 0.5 units, reversion point 2 units Taylor et al., 2009
35 
Atrial fibrillation  Harmful effects >1.5–3 units; effects of lower levels of consumption are unclear Samokhvalov et al., 2010;
37 Kodama et al., 201138 
Ischaemic heart disease – Mortality Males: J-shaped; nadir 4 units; reversion point 8 units. Females: J-shaped; nadir 1.5 unit; reversion point 4 units Roerecke & Rehm, 2012
39 
Ischaemic heart disease – Morbidity Males: J-shaped; nadir 8.5 units; no reversion point. Females: J-shaped; nadir 2 units; reversion point 7 units Roerecke & Rehm, 2012
39 
Ischaemic stroke – Mortality 
 
Males: J-shaped; nadir 1.5 units; reversion point 4.5 units. Females: J-
shaped; nadir 1.5 units; reversion point 5.5 units. Patra et al.,  2010
40 
Ischaemic stroke – Morbidity Males:  J-shaped; reversion point 4.5 units. Females: J-shaped; reversion point 5.5 units Patra et al.,  2010
40 
Haemorrhagic stroke – Mortality Males: Monotonic; harmful effects >0 units. Females: J-shaped; inverse association ≤1.5 units  Patra et al.,  2010
40 
Haemorrhagic stroke – Morbidity Males: Monotonic; harmful effects >0 units. Females: J-shaped; nadir 1.5 units; reversion point 4.5 units Patra et al.,  2010
40 
Pneumonia  Harmful effects >3 units; effects of lower levels of consumption are unclear Samokhvalov et al., 201041 
Liver cirrhosis – Mortality Monotonic; harmful effects >0 units Rehm et al., 201042 
Liver cirrhosis – Morbidity Males: Threshold; harmful effects >4.5 units. Females: Threshold; harmful effects >3 units Rehm et al., 2010
42,c 
Pancreatitis  Threshold; harmful effects >6 units Irving et al., 201243 
Injury Risk increases non-linearly; methodological issues impact significantly on the magnitude of the effects. Taylor et al., 2010;
44 Zeisser et al., 201345 
a Monotonic = increasing risk as the average volume of alcohol consumption increases. Nadir = lowest point of the curve for conditions with a U or J-shaped relationship. 
Reversion point = point on the curve where alcohol consumption becomes detrimental. b Number of units approximated from grams of alcohol (1 unit ≈ 8 grams). c Stockwell et 
al. suggest that such findings in relation to a protective effect of low to moderate alcohol consumption noted in this meta-analysis are biologically implausible.  
 
Based on risk estimates presented in the document Mapping systematic review level evidence for conditions with sufficient evidence of an association with alcohol 
consumption from Rehm et al.10 
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a) How do the risks of alcohol change with different levels of consumption? Is it possible to 
assign different degrees of risk (e.g. lower risk, higher risk) to particular levels of alcohol 
consumption? 
As shown in Tables 1 and 2, alcohol consumption affects the risks of health conditions in different 
ways. At lower levels of consumption, studies suggest alcohol consumption is associated with both 
increased health risks for some conditions (e.g. cancers, liver cirrhosis) and decreased health risks 
for others (e.g. ischaemic heart disease, ischaemic stroke).  
Table 2. Relative risk of harm associated with selected alcohol-related conditions for men and women 
by average units per day 
 
No. of 
studies 
Relative risk estimate by average units per day 
3 units 6 units 12.5 units 
Oral and pharyngeal cancer 15 1.86 3.11 6.45
Oesophageal cancer 14 1.39 1.93 3.59
Laryngeal cancer 20 1.39 1.93 3.59
Colon cancer 16 1.05 1.10 1.21
Rectal cancer 6 1.09 1.19 1.42
Liver cancer 10 1.19 1.40 1.81
Female breast cancer 29 1.25 1.55 2.41
Hypertension 2 1.43 2.04 4.15
Ischaemic heart disease 28 0.81 0.87 1.13
Ischaemic stroke 6 0.90 1.17 4.37
Haemorrhagic stroke 9 1.19 1.82 4.70
Liver cirrhosis  9 2.90 7.13 26.52
Chronic pancreatitis 2 1.34 1.78 3.19
Injuries and violence 12 1.12 1.26 1.58
Based on relative risk estimates from Corrao et al., 2004.30 
Relative risk estimates from studies of all-cause mortality can provide some indication of the 
balance of the health risks and benefits associated with different levels of consumption. Meta-
analyses of prospective all-cause mortality studies have demonstrated a J-shaped relationship 
between total mortality and average alcohol volume. In the a recent meta-analysis of alcohol 
consumption and all-cause mortality,46 a low level of alcohol consumption (apparent from <1 
unit/day, up to around 2 units/day for women and up to 5 units/day for men) was associated with a 
reduced risk of death (resulting mainly from the beneficial effects of alcohol consumption on 
ischaemic heart disease) and higher levels of consumption associated with an increased risk of 
death. However, there are problems with studies of all-cause mortality.47,48 The association between 
all-cause mortality and alcohol consumption depends on average volumes and patterns of drinking 
in the population under study. Most of the physiological mechanisms that have been suggested to 
explain the protective effect of moderate drinking only apply for cohorts with overall low levels of 
consumption and patterns of regular drinking that do not vary.47 For cohorts that include drinkers 
with heavy or binge drinking occasions in their overall volume of drinking, light to moderate drinking 
has no protective effect. The distribution of age and causes of death in cohorts for studies of all-
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cause mortality may also overestimate the protective effect of alcohol.48 Compared to the general 
population, such cohorts generally have higher life expectancies and different causes of death. In 
the UK, as in other developed countries, mortality rates from cardiovascular disease have declined 
steadily during the late 20th century,49 and cohorts may therefore historically be more influenced by 
deaths from cardiovascular disease. In addition, potential confounders that may influence the 
relationship between alcohol consumption and disease have been identified (see Section 3 and 
Gmel et al.50 for further discussion; e.g. the sick-quitter hypothesis, the length of follow-up 
hypothesis, the cultural variation hypothesis and the age hypothesis) and further factors remain 
unexplained. 
b) What are the impacts, if any, of having alcohol free days (zero consumption) within a 
pattern of regular alcohol consumption? 
Recommendations on “drink free days” formed part of the 1995 Sensible Drinking guidelines,1 which 
suggested that following an episode of heavy drinking “it is advisable to refrain from drinking for 48 
hours to allow tissues to recover…” but noting that  “such breaks are not required on health grounds 
for people drinking within the recommended benchmarks”. No systematic reviews or meta-analyses 
since 1995 have examined how alcohol free days within a pattern of regular consumption impact on 
the development of health or social harms and as such there is a lack of evidence on which to 
determine whether there is any beneficial effect from having days free from alcohol consumption. 
However, within a pattern of regular consumption it is plausible that adopting alcohol free days may 
be a useful way for drinkers to moderate their consumption. 
With reference to populations of very heavy drinkers and those with alcohol dependency, findings 
from selected primary studies provide some evidence that drinking once or twice per week may be 
associated with a lower risk of developing liver cirrhosis than daily drinking.51-53 For example, a 
Danish study51 of heavy drinkers† found that after adjusting for age, average number of drinks per 
day, duration of alcohol misuse and predominant type of alcohol consumed, men who reported 
pauses in their drinking of one or more days in the last month had a significantly lower risk of 
alcoholic cirrhosis mortality (RR 0.56; 95% CI: 0.37–0.85) than men who reported drinking every 
day. A trend towards lower risk was also found among women who reported pauses in their drinking 
of one or more days in the last month (vs. drinking every day: RR 0.55; 95% CI: 0.29–1.02) after 
adjusting for age, average number of drinks per day, duration of alcohol misuse, predominant type 
of alcohol consumed, marital status, housing status and work situation. A US study54 that examined 
drinking patterns in relation to incidence of liver disease found a much greater magnitude of effect 
for the association between daily/near daily risk drinking‡ (vs. never risk drinking: OR 4.76; 95% CI 
2.29–9.88) than for engaging in risk drinking once or twice a week (vs. never risk drinking: 2.78; 95% 
CI 1.32–5.85). Further a Japanese study55 that examined the ‘‘liver holiday’’ hypothesis found that a 
                                                
†The mean number of drinks per day reported by participants corresponded to 30 units/day in men and 25.5 
units/day in women. 
‡Risk drinking was defined as drinking five or more alcoholic drinks (equivalent to 14 g)  in a single day for 
men and four or more alcoholic drinks in a single day for women; corresponding to 70 units in a single day for 
men and 56 units for women. 
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significant relationship was apparent for heavy drinkers. Heavy drinkers showed an increased risk of 
all-cause mortality when alcohol was consumed over 5–7 days. Compared to occasional drinkers 
(those drinking on 1-3 days in a month), men drinking ≥37.5 units/week and on 5 to 7 days in the 
week showed a significantly increased risk of all-cause mortality (≥37.5 to <56 units: HR 1.29; 95% 
CI 1.12–1.50; ≥56 units: HR 1.55; 95% CI 1.32–1.81). At lower levels of consumption there 
appeared to be no relationship between risk of all-cause mortality and frequency of alcohol intake. 
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2 What are the health consequences arising from heavy or episodic 
‘binge’ drinking of alcohol? 
Both average consumption and episodic drinking occasions play an important role in the 
development of alcohol-related diseases, with heavy drinking occasions particularly contributing to 
injury and other acute health problems. The now widely adopted definition of binge drinking is of an 
intake of large volumes of alcohol on a single occasion, but differences in operational definitions 
remain.56 As discussed in Section 1b, patterns of consumption matter such that heavy or binge 
drinking on one occasion every month has different risks for the development of chronic diseases 
(such as liver cirrhosis) compared with heavy or binge drinking almost every day.54 The association 
between heavy or binge drinking occasions and disease development has been examined in very 
few meta-analyses. A recent meta-analysis by Roerecke and Rehm found that any cardioprotective 
effects of moderate alcohol consumption were cancelled out by irregular heavy drinking occasions 
(≥7.5 units per occasion at least monthly) mixed with an average frequency of low to moderate 
consumption.57 Heavy or episodic ‘binge’ drinking of alcohol during early pregnancy may be 
particularly harmful to the developing foetus;58,59 this is discussed further in Section 5. 
While the relationship between alcohol consumption and increased risk of injury is well established, 
important methodological issues are commonly encountered in the literature.45 For example, many 
studies (and consequently some meta-analyses) that examine the relationship between alcohol 
consumption and injury estimate the level of alcohol consumption from blood alcohol concentrations 
(BAC). As noted by Gmel et al.,56 this presents a problem with distinguishing between single 
occasion binge drinking and chronic heavy drinking. Studies that have distinguished the impact of 
heavy episodic drinking indicate that it is more strongly related to injury than volume of drinking.60 
While all groups of drinkers, regardless of frequency and intake are at increased risk for alcohol-
related injury, an emergency room study by Gmel at al.60 showed that despite drinking 
approximately the same amount of alcohol in the 6 hours before injury, those who normally drank 
low levels of alcohol, but on occasion drank heavily§, were at higher risk of alcohol-related injury 
than chronic heavy drinkers**. 
In a comprehensive meta-analysis of acute alcohol consumption and injury risk, Taylor et al.44 found 
that the risk of injury increases non-linearly with increasing alcohol consumption. For every 10g 
(1.25 units) increment in consumption, the odds ratio (OR) increased by 1.24 (95% CI: 1.18–1.31) 
for motor vehicle accidents and by 1.30 (95% CI: 1.26–1.34) for non-motor vehicle injury. However, 
Zeisser et al. note that many of the studies included in this meta-analysis estimated the level of 
alcohol consumption from measured BAC.45 Further, Zeisser et al.45 have found that methodological 
issues with studies of alcohol and injury have significant effects on the magnitude of effect size 
estimates. For example, the use of case-crossover designs, which involves using patients as their 
                                                
§ Defined as drinking 5+ drinks for men and 4+ drinks for women. 
** Defined as drinking more than 7 drinks for women and 14 drinks for men a week as their usual volume, but 
no heavy episodic drinking in the past month. 
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own control, results in the overestimation of injury risk. Stockwell et al.6 also note that this type of 
study design fails to account for other confounding factors, and the role of context and extrinsic 
factors in alcohol-related injury. The paper by Zeisser et al. highlights findings from two 
‘appropriately designed’ population case-control studies that did attempt to control for 
confounding.45 Overall these two studies reported ORs for the risk of injury at any level of drinking of 
3.74 (95% CI: 1.49–9.40)61 and 1.48 (95% CI: 1.26– 1.73).62 
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3 What are the beneficial effects, if any, of low to moderate 
consumption of alcohol? 
Meta-analyses have identified that drinking alcohol may have a protective effect at low levels of 
consumption compared to not drinking for a limited number of conditions; including, from published 
meta-analyses, extrahepatic bile system cancer;63 renal cell cancer;20,21 type II diabetes;35 dementia 
and cognitive decline;25 hip fracture;28 ischaemic heart disease;39,64,65 and ischaemic stroke.40 In fact, 
Fekjær notes that studies provide ‘evidence’ that light to moderate drinking prevents 29 diseases 
and health problems.66 However, unresolved confounding and other factors may explain the 
apparent protection observed. For example, it has been suggested that the misclassification of 
drinking groups,†† such as the failure to separate former and occasional drinkers from lifetime 
abstainers may create a strong bias towards less healthy individuals being more likely to reduce or 
quit drinking.67,68 A few meta-analyses have sought to account for such bias; for example a recent 
meta-analysis, which reported that light to moderate alcohol consumption was associated with a 
reduced risk of cardiovascular outcomes, included lifetime abstainers as a reference category in 
sensitivity analyses.65 However, Stockwell et al. question the robustness of the conclusions 
generated from this literature, noting that all but two studies included in meta-analysis by Ronksley 
et al. had “serious methodological problems”.69 
Currently, based on the extent to which this misclassification of drinking groups and other biases 
can be accounted for, compared with lifetime abstainers, a protective association has been reported 
in meta-analyses of the association between alcohol consumption and type II diabetes,35 ischaemic 
heart disease,39 and ischaemic stroke.40 However, age, ethnicity, gender, type of alcoholic beverage, 
and patterns of consumption may also influence the relationship. For example, a large cohort study 
of alcohol and mortality risk found substantial age differences in risk with apparent benefits from 
light drinking seen only among those aged 40 years or older.70 Further reasons to suggest that the 
beneficial effects of alcohol consumption may currently be overestimated, include evidence of 
publication bias towards papers finding cardioprotective effects, and a failure to control for other 
lifestyle factors that are likely to reduce cardiac risk (e.g. healthy diet, regular exercise).71 Indeed, 
Fekjær observes that the majority of diseases and health problems for which alcohol has an 
apparent protective effect are the so-called ‘lifestyle diseases’.72 Alcohol consumption is an indicator 
of ‘optimal’ social status and studies show that abstainers are more likely to have unhealthy 
lifestyles and poorer psychosocial factors.72  
                                                
†† Misclassification of drinking groups include: (i) former drinkers being classified as abstainers; (ii) occasional 
drinkers being classified as abstainers; and (iii) occasional drinkers being classified as moderate drinkers. All 
three types of misclassification may make groups of moderate drinkers seem healthier.  
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4 What are the effects, both beneficial and harmful, of alcohol 
consumption on social and individual well-being? 
While individuals derive pleasure from consuming alcohol and it can act as a catalyst in social 
interactions and leisure experiences, from a social and individual perspective, the consumption of 
alcohol has both benefits and consequences. The significance of the social benefits and harms 
arising from alcohol use have yet to be systematically examined,73,74 however, there is increasing 
recognition of the need to quantify the social consequences of alcohol consumption. Among young 
people, studies from Australia and the USA suggest that the association between alcohol 
consumption and drinking-related problems may increase as frequency and quantity increase but 
that strong associations exist at levels of consumption greater than two drinks per occasion 
(equivalent to between 2.5 to 3.5 units).75,76 
The social consequences of alcohol consumption also include social and economic costs to society 
and damage to third parties (termed ‘collateral damage’). Internationally, many studies have 
examined the social and economic costs of alcohol use. Table 3 summarises the estimated costs of 
alcohol-related harms in the UK from a review of available cost-of-illness studies in 2009.77 Since 
2009, the Department of Health has estimated the costs of alcohol-related harms in England as 
follows: NHS costs £3.5 billion per year at 2009–10 costs; lost productivity £7.3 billion at 2009–10 
costs; and alcohol-related crime £11 billion per year at 2010–11 costs.78 
Table 3. Summary of various estimates of the costs of alcohol-related harms in the UK 
Component Country (Year of estimate) 
England 
(2000/01) 
Scotland 
(2001/02) 
Scotland 
(2002/03) 
Scotland 
(2006/07) 
Scotland 
(2007) 
Healthcare 1,383 – 1,683 96 110.5 405 267.8 
Social care - 85.9 96.7 170 230.5 
Criminal justice 
system 
11,940 267.9 276.7* 385* 727.1 
Workplace 5,194 – 6,421 404.5 417.8 820 865.7 
Human costs -† 216.7 223.8 -† 1,464.6 
Total (£ millions) 18,571-20,044 1,071 1,126 2,250 3,556 
* Includes fire service expenditure. † No cost estimates presented. 
The impact of alcohol on others is extensive, ranging from minor inconvenience to more severe 
impacts such as alcohol-related road traffic deaths and interpersonal violence.79 Within communities, 
people may perceive that the alcohol use of others has an impact on their lives. For example, a 
study of alcohol and its impact on people and communities in the North West of England80 showed 
that a high proportion of people had concerns about drunken behaviour and that a significant 
number felt the need to avoid town centres at night because of drunkenness. In Edinburgh, a 
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quarter of people thought street drinking or alcohol public disorder was a problem in their local 
area.81 Alcohol-related litter can also be a significant issue in communities.82 Alcohol use can disrupt 
family structures and functions.83 Alcohol use is a contributory factor in intimate partner violence 
(IPV),84 and a recent meta-analysis found clear evidence that alcohol use and IPV are associated 
for both males and females.85 Parenting capacity is also affected by alcohol use and children living 
with parental alcohol misuse may experience neglect or abuse.86 Internationally, studies have 
reported a rate of involvement of alcohol in 13-70% of substantiated child protection cases, with an 
Australian study showing that parental alcohol misuse is related to more intensive child protection 
outcomes.87 
Studies have begun to accumulate in recent years on the impact of the drinking of others. Two 
comprehensive reports have recently been produced that provide a broad overview of the problems 
faced from national perspectives.81,88 The first of these examined harms from an Australian 
perspective and estimated that in 2005, over 70,000 Australians were victims of alcohol-related 
assault, including 24,000 victims of alcohol-related intimate partner violence.88 In addition, almost 
20,000 Australian children were estimated to be victims of substantiated alcohol-related child abuse. 
The second report, on the impact of the drinking of others in Scotland, documented the wide range 
of harms experienced among the population both in public and private settings.81 The key findings of 
the survey are summarised in Box 1 below. 
 
Box 1. Key findings from a Scottish survey of the second hand effects of drinking 
 1 in 2 people report one or more harms as a result of someone else’s drinking. 
 More than 1 in 3 report having heavy drinkers in their lives. 
 People under 35 are four times more likely to report harm from others drinking in a public setting 
(street, public space, traffic, workplace). 
 Those who know heavy drinkers are more likely to report harm from others drinking in private 
settings (home, family, friends, neighbours, private parties). 
 Experiencing harm from other people’s drinking is not related to whether the person affected by the 
harm drinks or not. 
 Those who experience harm from someone else’s drinking report lower life satisfaction compared to 
others. 
Hope et al. (2013)81
The CMO Annual Report 2008 was concerned with raising awareness of the impacts of “passive 
drinking”, highlighting the harms arising to the unborn fetus, acts of drunken violence, vandalism, 
sexual assault and child abuse, and the health burden on the NHS and friends and family affected 
by others alcohol use.89 A selected summary of data from UK sources on the damage from alcohol 
on others, collated by Professor Bellis and colleagues at the Centre for Public Health, Liverpool 
John Moores University, is presented in Table 4. 
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Table 4. Damage from alcohol use: consequences for other people and communities 
Measure Total 
incidents 
% 
alcohol-related 
Estimated no. 
alcohol-related 
incidents/year 
Source Year Coverage Definition/Explanation
All violence 2,164,000 45% 947,000-991,730 British Crime 
Survey90 
2007/08 England & 
Wales 
Proportion of incidents where the victim 
believed the offender(s) to be under the 
influence of alcohol 
Domestic violence 342,000 37% 126,540 
Violence against 
acquaintances 
765,000 48% 367,200 
Violence against 
strangers 
744,000 58% 431,520 
Mugging 391,000 17% 66,470 
All sexual assaults 528,485 Unknown Unknown British Crime Survey91 
2006/07 England & 
Wales 
Proportion of serious sexual assaults 
where the victim believed the 
perpetrator was under the influence of 
alcohol Serious sexual assaults 
99,091 40% 39,225 
Children referred to 
children’s social services 
538,500 Unknown Unknown Department for 
Children, Schools 
& Families92 
2008 England All children referred to social services 
A study in London found 23% of social work cases involved 
parental alcohol misuse 
Forrester & 
Harwin93 
NA London All case files going for ‘long-term 
allocation’ with concerns noted about 
parental substance misuse 
Drink driving casualties 7,910 100% 7,910 Department for 
Transport94 
2006 UK Casualties (slight, serious or fatal) in 
drink driving incidents who were not 
themselves the drunk driver* 
Foetal alcohol syndrome Unknown 100% Unknown    No direct measure available for UK 
Affected by maternal 
alcohol use 
NA 100% 7.8 per 100,000 live 
births 
Morleo et al.95 2007 England  
Vandalism 2,689,000 47% 1,263,830 British Crime 
Survey 
NEW-ADAM 
2007/08 England & 
Wales 
Incidents of vandalism reported in the 
British Crime Survey with % alcohol 
related taken from NEW-ADAM 
*Includes pedestrians, cyclists, car drivers under the limit and car passengers, excludes car drivers over the limit, motorcyclists and others. 
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5 New evidence on alcohol and pregnancy 
Currently all UK Chief Medical Officers’ provide precautionary advice that women who are pregnant 
or trying to conceive should avoid alcohol. The guidelines were revised in 2007 stating that: ‘Women 
who are pregnant or trying to conceive should avoid alcohol altogether. However, if they do choose 
to drink, to minimise the risk to the baby, we recommend they should not drink more than 1-2 units 
once or twice a week and should not get drunk.' Additionally in England, updated NICE guidelines 
on the care and support that women should receive during pregnancy included the advice to avoid 
alcohol in order to minimise the risk of miscarriage in the first trimester.96 Scotland’s Chief Medical 
Officer subsequently developed a stronger precautionary message that drinking no alcohol during 
pregnancy is the best and safest choice.  
The recent guidelines on the consumption of alcohol during pregnancy took into account the 
findings of a systematic review that evaluated the foetal effects of low to moderate prenatal alcohol 
exposure (equivalent to maximum 1.5 units or 12 g of alcohol daily) and binge drinking (most often 
ten defined as five or more drinks on any one occasion).97 The review did not find consistent 
evidence of adverse effects from low-to-moderate prenatal alcohol consumption, however the 
authors noted that the evidence was not strong enough to rule out any risk.97,98 Most of the studies 
included in the review that examined risk of preterm birth, stillbirth and miscarriage found no 
association with low to moderate alcohol intake, and studies that did report increased risk had 
significant limitations. Gray and Henderson also examined the foetal effects of binge drinking finding 
that there were no consistently significant effects; with the exception of an indication of generally 
small effects on neurodevelopmental outcomes.97,99 They concluded that “at relatively low amounts 
of alcohol and infrequent occasions of binge-drinking, there is no consistent evidence of adverse 
effects. However, greater frequency of bingeing or higher levels of alcohol consumption may 
increase the risk of adverse foetal effects”.99 Taken together the evidence appears to suggest that 
the risk of foetal effects arising from single or rare episodes of binge-drinking not associated with a 
consistently high intake of alcohol may be small.56,99  
Since 2008, a meta-analysis has been published that investigated the effect of alcohol consumption 
during pregnancy on the risk of low birth weight, preterm birth and small for gestational age.100 
Alcohol consumption during pregnancy was associated with higher risk of developing all three 
complications. The meta-analysis shows that risk was elevated at consumption greater than 1-2 
units per day and increased in a dose-dependence fashion thereafter. Both Henderson et al.98 and 
Patra et al.100 acknowledge weaknesses in the evidence base which preclude the assumption that 
consumption below these levels during pregnancy may be considered ‘safe’. Henderson et al. 
suggest that one possible explanation for a lack of evidence of harm from small amounts of alcohol 
may be related to the ‘healthy drinker effect’. That is, much like the sick quitter hypothesis (as 
discussed in Section 3), women with a poor obstetric history may be more likely to abstain from 
alcohol.98 
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A summary of the evidence of the foetal effects of alcohol consumption in pregnancy is presented in 
Table 5 below. 
Table 5. Summary of risk relationship between alcohol consumption in pregnancy and conditions 
originating in the perinatal period 
Condition Risk relationshipa based on average volume of 
consumptionb per day 
Source(s) 
Low birth weight Threshold; harmful effects >1 unit; monotonic 
thereafter. Inadequate evidence for a causation of 
alcohol during pregnancy at levels of consumption 
below this. 
Patra et al., 2011;100 Gray & 
Henderson, 200797,98 
Preterm birth Threshold; harmful effects >2 units. Inadequate 
evidence for a causation of alcohol during 
pregnancy at levels of consumption below this. 
Patra et al., 2011;100 Gray & 
Henderson, 200797,98 
Small for gestational 
age/Intrauterine 
growth restriction 
Threshold; evidence of harmful effects >1 unit. 
Inadequate evidence for a causation of alcohol 
during pregnancy at levels of consumption below 
this. 
Patra et al., 2011;100 Gray & 
Henderson, 200797,98 
Miscarriage Inadequate evidence for a causation of alcohol 
during pregnancy at low to moderate levels of 
consumption. 
Gray & Henderson, 200797,98 
Stillbirth Inadequate evidence for a causation of alcohol 
during pregnancy at low to moderate levels of 
consumption. 
Gray & Henderson, 200797,98 
Malformations Inadequate evidence for a causation of alcohol 
during pregnancy at low to moderate levels of 
consumption. 
Gray & Henderson, 200797,98 
Neurodevelopmental 
outcomes 
Some evidence of a possible effect of binge 
drinking (five or more drinks on a single occasion; 
equivalent to 60g / 7.5 units). 
Henderson et al., 200799 
a Monotonic = increasing risk as the average volume of alcohol consumption increases. Nadir = lowest point of 
the curve for conditions with a U or J-shaped relationship. Reversion point = point on the curve where alcohol 
consumption becomes detrimental. b Number of units approximated from grams of alcohol (1 unit ≈ 8 grams). 
  
Based on risk estimates presented in the document Mapping systematic review level evidence.
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6 New evidence on young people and alcohol 
In 2009, the Chief Medical Officer for England published specific guidance on the consumption of 
alcohol by children and young people.101 Many factors play a part in the development of adolescent 
drinking and there is a large body of literature that has sought to establish the factors that put young 
people at risk of alcohol use, and also the factors that are protective against the early initiation of 
alcohol use and against problematic alcohol use later in adolescence. These factors are 
summarised in the epidemiological review of harms that accompanied the CMO guidance. The 
CMO guidance was based on evidence that an early age of drinking onset was associated with an 
increased likelihood of developing alcohol abuse or dependence in adolescence and adulthood, and 
also dependence at a younger age.102,103 Studies also showed that children and adolescents who 
begin drinking at a young age, typically below the age of 13, drink more frequently and in greater 
quantities than those who delay drinking, and are more likely to drink to intoxication. As with alcohol 
dependence and abuse, vulnerability to alcohol misuse in later adolescence appeared to be 
greatest among those who began drinking prior to age 13 years. Based on this evidence, the 
guidance therefore stated that an alcohol free childhood was the most desirable option and that 
drinking onset should be delayed for as long as possible (at least until the age of 15 years). The 
guidance further stated that if 15-17 year olds did choose to drink alcohol, that this should only 
occur under the supervision of a parent/carer, should not occur more than once a week, and should 
not exceed the maximum daily units for adults (females: 2-3 units; males: 3-4 units). Studies found 
that young people who binge drank in adolescence were more likely to experience negative 
outcomes in the transition to adulthood. Binge drinking at this age was linked to a higher likelihood 
of involvement in other substance use, crime, lower educational attainment and drug 
dependence.104-106  
Since the publication of the CMO guidelines for young people, two systematic reviews of cohort 
studies have been published on the consequences of late adolescent drinking107 and on age of first 
drinking.108 Studies included in the review of late adolescent drinking provided evidence of 
associations with subsequent drinking in adulthood.107 Those who drank heavily in late adolescent 
were likely to continue drinking heavily into adulthood and heavy drinking during late adolescent 
was associated with alcohol problems including dependence. However, the authors concluded that 
there was inadequate evidence to draw conclusions on the causal inferences of late adolescent 
drinking on broader health and social consequences, noting that the “evidence indicates that other 
factors indicative of heightened psychosocial risk more broadly are also implicated” in the 
development of drinking behaviours in adulthood. The review of age at first drinking found that there 
was a lack of evidence for a causal relationship. A recently published prospective study109 adds to 
accumulating evidence that early onset of drinking tends to co-occur with other risk factors for 
drinking problems in later life such conduct problems and parental heavy drinking.110  
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Appendix 1. Summary of Australian and Canadian alcohol 
guidelines 
Australian guidelines to reduce health risks from drinking alcohol 
Guideline 1 
Reducing the risk of alcohol-related harm over a lifetime 
The lifetime risk of harm from drinking alcohol increases with the amount consumed. 
For healthy men and women, drinking no more than two standard drinks* on any day 
reduces the lifetime risk of harm from alcohol-related disease or injury. 
Guideline 2 
Reducing the risk of injury on a single occasion of drinking1 
On a single occasion of drinking, the risk of alcohol-related injury increases with the amount 
consumed. 
For healthy men and women, drinking no more than four standard drinks* on a single 
occasion reduces the risk of alcohol-related injury arising from that occasion. 
Guideline 3 
Children and young people under 18 years of age 
For children and young people under 18 years of age, not drinking alcohol is the safest 
option. 
A Parents and carers should be advised that children under 15 years of age are at the 
greatest risk of harm from drinking and that for this age group, not drinking alcohol is 
especially important. 
B For young people aged 15−17 years, the safest option is to delay the initiation of drinking 
for as long as possible. 
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Guideline 4 
Pregnancy and breastfeeding 
Maternal alcohol consumption can harm the developing fetus or breastfeeding baby. 
A For women who are pregnant or planning a pregnancy, not drinking is the safest option. 
B For women who are breastfeeding, not drinking is the safest option. 
* The Australian standard drink contains 10g of alcohol (equivalent to12.5 mL of pure alcohol) 
Canada’s Low-Risk Alcohol Drinking Guidelines 
Guideline 1  
Do not drink in these situations: 
When operating any kind of vehicle, tools or machinery; using medications or other drugs 
that interact with alcohol; engaging in sports or other potentially dangerous physical 
activities; working; making important decisions; if pregnant or planning to be pregnant; 
before breastfeeding; while responsible for the care or supervision of others; if suffering from 
serious physical illness, mental illness or alcohol dependence. 
Guideline 2 
If you drink, reduce long-term health risks by staying within these average levels: 
Women Men 
0–2 standard drinks* per day 0–3 standard drinks* per day 
No more than 10 standard drinks per week No more than 15 standard drinks per week 
Always have some non-drinking days per week to minimize tolerance and habit formation. 
Do not increase drinking to the upper limits as health benefits are greatest at up to one drink 
per day. Do not exceed the daily limits specified in Guideline 3 
Guideline 3 
If you drink, reduce short-term risks by choosing safe situations and restricting your alcohol 
intake: 
Risk of injury increases with each additional drink in many situations. For both health and 
safety reasons, it is important not to drink more than: 
 Three standard drinks* in one day for a woman 
 Four standard drinks* in one day for a man 
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Drinking at these upper levels should only happen occasionally and always be consistent 
with the weekly limits specified in Guideline 2. It is especially important on these occasions 
to drink with meals and not on an empty stomach; to have no more than two standard drinks 
in any three-hour period; to alternate with caffeine-free, non-alcoholic drinks; and to avoid 
risky situations and activities. Individuals with reduced tolerance, whether due to low 
bodyweight, being under the age of 25 or over 65 years old, are advised to never exceed 
Guideline 2 upper levels. 
Guideline 4 
When pregnant or planning to be pregnant:  
The safest option during pregnancy or when planning to become pregnant is to not drink 
alcohol at all. Alcohol in the mother's bloodstream can harm the developing fetus. While the 
risk from light consumption during pregnancy appears very low, there is no threshold of 
alcohol use in pregnancy that has been definitively proven to be safe. 
Guideline 5 
Alcohol and young people: 
Alcohol can harm healthy physical and mental development of children and adolescents. 
Uptake of drinking by youth should be delayed at least until the late teens and be consistent 
with local legal drinking age laws. Once a decision to start drinking is made, drinking should 
occur in a safe environment, under parental guidance and at low levels (i.e., one or two 
standard drinks* once or twice per week). From legal drinking age to 24 years, it is 
recommended women never exceed two drinks per day and men never exceed three drinks 
in one day. 
* A "standard drink" is equal to a 341 ml (12 oz.) bottle of 5% strength beer, cider or cooler; a 
142 ml (5 oz.) glass of 12% strength wine; or a 43 ml (1.5 oz.) shot of 40% strength spirits 
(NB: 1 Canadian standard drink = 17.05 ml or 13.45 g of ethanol)
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Appendix 2. How much do people in the UK drink? 
Prevalence of drinking 
As shown in Table 6 the prevalence of drinking among adults is high across all four countries 
in the UK. With the exception of Northern Ireland, which recorded the highest prevalence of 
non-drinkers, a similar prevalence of non-drinkers was recorded across England, Scotland 
and Wales in 2011.  
Table 6. Summary of prevalence of drinking in the UK, by age and country 
 Englanda Scotlandb Walesc Northern 
Irelandd 
Men  
Drinkers 87% 89% 90% 78%
Non-drinkers 13% 11% 10% 22%
Lifetime abstainer 5%a 5% - -
Former drinker 6%a 6% - -
Women  
Drinkers 81% 83% 84% 72%
Non-drinkers 19% 17% 16% 28%
Lifetime abstainer 10%e 9% - -
Former drinker 9%e 9% - -
a Health Survey for England 2011 111. b The Scottish Health Survey 2011 112. c Welsh Health Survey 2011 113. d 
Adult Drinking Patterns in Northern Ireland 2011 114. e Calculated based on data from the General Lifestyle 
Survey 2010. 
Among current drinkers in 2011, drinking alcohol on five or more days in the previous week 
was reported by 18% of men and 10% of women in England and 9% of men and 8% of 
women in Wales. In Scotland, 13% of men and 10% of women reported drinking on more 
than five days a week, and in Northern Ireland, 8% of men and 5% of women drank daily or 
on most days. In England and Scotland, men and women aged 16-24 years drank on a 
lower mean number of days than men and women aged 75 years or older. For example, in 
England, men aged 16-24 years drank on a mean 2.1 days, compared with a mean 4.2 days 
among men aged 75 years or older. 
Maximum daily consumption 
Current government guidance recommends that men should not regularly drink more than 
3–4 units of alcohol a day and women should not regularly drink more than 2–3 units a day. 
Table 7 summarises the proportion of adults who drank above the recommended levels on 
at least one day in the last week in 2011.  
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Table 7. Proportion of adults drinking above recommended limits on at least one day in the 
last week, by sex and country 
 Englanda Scotlandb Walesc Northern 
Irelandd 
Men  
More than 4 units 39% 41% 50% 76%e
More than 8 units 22% 25% 33% 35%f
Women  
More than 3 units 27% 34% 38% 81%g
More than 6 units  13% 17% 22% 25%h
a Health Survey for England 2011 111. b The Scottish Health Survey 2011 112. c Welsh Health Survey 2011 113. d 
Adult Drinking Patterns in Northern Ireland 2011 114. e Drank more than or equal to 4 units.  f Drank more than or 
equal to 10 units in one session. g Drank more than or equal to 6 units.  h Drank more than or equal to 7 units in 
one session. 
In England and Scotland, the proportion of men and women drinking more than twice the 
recommended levels was highest among 16-24 year olds. For example in Scotland, 32% of 
women aged 16-24 years old drank more than twice the recommended levels on at least one 
day in the last week compared to 12% of women aged 65-74 years or older. 
Weekly consumption 
The recommended levels for weekly drinking are currently no more than 21 units a week for 
men and no more than 14 units for women. As shown in Table 8, the proportions of men and 
women drinking more than the weekly recommend levels were broadly similar across the 
countries of the UK.  
Table 8. Summary of weekly alcohol consumption in the UK, by sex and country 
 Englanda Scotlandb Walesc Northern 
Irelandd 
Men     
More than 21 units 23% 25% - 26%
More than 50 unitse 6% - - 7%
Women  
More than 14 units 18% 18% - 20%
More than 35 unitse 4% - - 3%
a Health Survey for England 2011 111. b The Scottish Health Survey 2011 112. c Welsh Health Survey 2011 113. d 
Adult Drinking Patterns in Northern Ireland 2011 114. e NHS threshold for ‘higher risk’ drinking. 
Men aged 55–64 years in England and men aged 45–54 years in Scotland had the highest 
estimates for weekly consumption. In both England and Scotland, women aged 45–54 years 
had the highest estimates.  
Drinking during pregnancy 
The 2010 Infant Feeding Survey 115 found that 81% of mothers in the UK had drunk alcohol 
in the two years before their pregnancy and that 40% had drunk during their pregnancy 
(Table 9). Among mothers who drank alcohol before pregnancy, 49% stopped drinking 
  
A summary of the evidence of the health and social impacts of alcohol  32 
 
during their pregnancy and 46% reported that they drank less alcohol. There was a clear 
association between drinking during pregnancy and mother’s age; 28% of mothers aged 
under 20 drank during pregnancy compared with 52% of mothers aged 35 or over. 
Table 9. Drinking before and during pregnancy, by country 
  England Wales Scotland Northern 
Ireland 
Drank before pregnancy 80% 87% 87% 86%
Drank during pregnancy 41% 39% 35% 35%
Gave up drinking 48% 55% 59% 58%
Drank less 47% 42% 37% 38%
No change / drank more 2% 1% 1% 1%
Infant Feeding Survey 2010 115 
Drinking among young people 
The Health Behaviours in School-aged Children (HBSC) survey collects data every four 
years on 11-, 13- and 15-year-old boys' and girls' health behaviours including alcohol use 116. 
The survey includes England, Scotland and Wales. In 2009/10, the prevalence of weekly 
drinking among young people was similar across boys and girls in England, Scotland and 
Wales (Table 10). In all three countries, the proportion of young people who were weekly 
drinkers exceeded the HBSC average. 
Table 10. Proportion of young people who drink alcohol at least once a week, by sex and 
country 
 England Scotland Wales HBSC averagea 
Boys     
age 11 years 5% 4% 5% 5% 
age 13 years 10% 10% 14% 10% 
age 15 years 31% 29% 35% 25% 
Girls     
age 11 years 1% 2% 2% 2% 
age 13 years 10% 9% 14% 6% 
age 15 years 22% 25% 29% 17% 
a Based on equal weighting of each region, regardless of differences in achieved sample size or country 
population. Figures highlighted in bold indicate a significant gender difference in prevalence. 
HBSC survey 2009/2010 116 
The proportion of young people who had been drunk at least twice in England, Scotland and 
Wales also exceeded the HBSC average (Table 11). At age 15 years, in all three countries, 
the proportion of girls who had been drunk at least twice was higher than the proportion of 
boys. 
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Table 11. Proportion of young people who have been drunk at least twice, by sex and country 
 England Scotland Wales HBSC averagea 
Boys     
age 11 years 3% 3% 4% 3% 
age 13 years 15% 14% 17% 11% 
age 15 years 38% 40% 47% 34% 
Girls     
age 11 years 1% 1% 2% 1% 
age 13 years 15% 16% 18% 8% 
age 15 years 43% 46% 50% 29% 
a Based on equal weighting of each region, regardless of differences in achieved sample size or country 
population. Figures highlighted in bold indicate a significant gender difference in prevalence. 
HBSC survey 2009/2010 116 
Analysis of the England data 117 showed that at age 15, reported age of first alcoholic drink 
was significantly correlated with lifetime incidence of drunkenness among both boys and 
girls. The younger the age at which a young person first drank alcohol, the more times they 
reported having ever been drunk.  
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Appendix 3. Considerations regarding the evidence 
All of the currently available research evidence on the relationship between alcohol and 
health is based on the findings of observational studies. Such studies are methodologically 
complex and study findings may potentially be influenced by various potential confounders, 
biases and other methodological issues. As noted below, issues with the quality of the 
research evidence may result in both over- and under-estimation of the risks associated with 
particular levels of alcohol consumption. The following points are important in considerations 
of the evidence on the health impacts of alcohol consumption. 
 Published evidence is typically drawn from studies conducted outside the UK, and for 
some conditions (including epilepsy, atrial fibrillation, hypertensive diseases, liver 
cirrhosis and pancreatitis) none of the contributory data are from the UK. It is 
therefore not known how directly applicable some of this evidence is to patterns of 
alcohol consumption in the UK. 
 The selection of control groups is important in studies of alcohol and health. The 
majority of meta-analyses have used non-drinkers as the reference group, and as 
such do not distinguish between lifetime abstainers and former drinkers who may 
have stopped drinking due to ill health. The inclusion of former drinkers potentially 
places the non-drinking reference group at a falsely higher level of risk than alcohol 
drinkers (known as the ‘sick-quitter hypothesis’). Some, but not all, studies have used 
lifetime abstainers as the reference group to overcome this bias (see Section 3).  
 The relationship between alcohol consumption and risk has generally been examined 
categorically (e.g. using pre-designated categories of alcohol consumption) however 
more recently, where sufficiently reliable studies are available, meta-analyses have 
sought to examine the dose-response relationship. Such studies are useful for 
determining whether there is any evidence for a threshold below which alcohol 
consumption may not have health consequences. 
 Few published meta-analyses include a formal assessment of study quality but 
variability in the quality of the primary studies available has been noted by many 
review authors. For example, with regard to potential confounders, studies included 
in all of the reviews differed widely in their level of adjustment for potential 
confounding factors, with some studies not adjusting for any factors (including basic 
factors such as age or smoking). 
 The vast majority of studies of alcohol consumption rely on self-reported alcohol use 
and underreporting of alcohol consumption poses problems for the interpretation of 
evidence from epidemiological studies of alcohol-related risks. The nature of 
underreporting is such that the risks associated with specific drinking levels in 
epidemiological studies may be overestimated. 
   
 
 
 
 
